An-A043  556 


unclassified 


LUNDY  technical  CENTER  POMFANO  BEACH  FL 
COUNTERMEASURFS  OISPENSIN6  SYSTEM  B0M-34E.(U) 
JAN  75  M WOLNY 

OitROta/TS) 


N62269-7A-C-0654 

NL 


l«^l 


ADA043556 


I 


4 


ToiSt  Procedure  Report 
012408(1/75) 


COUIJTE REMEASURES  DISPENSING  SYSTEM 
BQM-34E 


Contract  N62269-74-C-0654 
Data  Item  A002 


Submitted  to 

Naval  Air  Development  Center 
Warminster,  Pennsylvania 

Code  NADC  30-86 


kPI'RUV^O  fur  PURLIC  RELtASL: 


UI5TRICUTI0N  UNLIMITLU 


V-  ‘ 


■ . JJ 

. u 


6 January  1975 

.^^LVi\l)Y  TKCnSir.AL  CEMKR 

^ A'A^  /*0W/*.4N0  HF.un  tuna  DA  3.WM 

~-{Q  ' uiM)Y  lA.i  i.ruoy  if  s X'  systicms.  /ay: 

1 


f 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  Dmtm  Entmrmd) 


> 


REPORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


»•  HEP^I  WUMbER  _ 

Dl24^d"(l/75) 


'77 


f 


2.  GOVT  ACCESSION  NO 


3.  RECIPICNT*S  CATALOG  NUMBER 


. T,T.  C f 1 -■■‘lUllfl 

Test  Procedure  Report 

Countermeasures  Dispensing  System  BQM-34E  i 


I TFt  Uf  RtMUHl  ffTEWOB  t yE.HED  ■ 
January  1975  i 


6.  PERFORMING  ORG.  REPORT  NUMBER 


7.  AUTHORr*; 

will  iam  Iny 


a.  CONTRACT  OR  GRANT  NUMBER!'*; 


9 PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Lundy  Technical  Center 
Pompano  Beach,  Florida  33064 


Nf  2269-74-C-j^654 


to.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

AIRTASK  A535^351/2024/ 
2535000001 


II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Naval  Air  Development  Center 
Warminster,  PA  18974 


UWIHf 


liBtM 


fil  f?»+33  app-I 


14  MONITORING  AGENCY  NAME  6 AODRESSCII  dlllenni  Irom  Controlling  Olllco) 


j 


IS.  SECURITY  CLASS,  fot  thim  riporl) 

Unclassified 


ISa.  DECLASSI  FI  CATION/ DOWNGRADING 
SCHEDULE 


16.  DISTRIBUTION  STATEMENT  fof  »AI»  Rapory 


Approved  for  Public  Release:  Distribution  Unlimited 


17.  DISTRIBUTION  STATEMENT  (of  th»  obatrsct  ontmrod  fn  Block  20,  if  dUimront  from  Report) 

This  technical  report  contains  test  procedures  for  qualifying  the 
AN/ALE-44  Countermeasures  Dispensing  System. 


IS  SUPPLEMENTARY  NOTES 


19.  KEY  WORDS  (Cont/nue  on  reveree  eido  1/  necoeemry  mtd  tdontlty  by  block  mtmber) 

Test  Equipment  Controller  Arming 

Module  Function  Sequencer  Reset 

Environmental  Tests  Module 

System  Acceptance  Simulator 


ABSTRACT  (Corttinuo  on  rmrerem  elde  It  nmeemmory  end  Identity  by  block  number) 


The  object  of  this  report  is  to  document  the  definition  of  tests  and 
equipment  to  be  utilized  for  the  functional,  environmental,  and  system 
acceptance  testing  of  the  AN/ALE-44  countermeasures  dispensing  system. 


4 OF  THIS  PAOe  r*T>an  DahTCnlOT- 


DD 


FORM 
AN  73 


1473 


EDITION  OF  I NOV  SS  IS  OBSOLETE 
S/N  0102-014- 4601  | 


UNCLASSIFIED 


SECURITV  CLASSIFICATION  OF  THIS 


F 

L 1 

Test  Procedure  Report 
D12408  (1/75) 


TABLE  OF  CONTENTS 


1.0  TEST  SCOPE 


Page 

1 


TYPES 

OF  TEST  AND  PROCEDURE 

1 

2.1 

Test  Equipment 

2 

2.2 

List  of  Abbreviations 

and  Terms 

7 

2.3 

Functional  Bench  Test 

of  Sequencer 

8 

2.4 

Functional  Bench  Test 

of  Controller 

13 

2.5 

Module  Function  Test 

20 

2.6 

Environmental  Tests  for  Sequencer 
and  Controller 

22 

2.7 

System  Acceptance  Bench  Test 

22 

Tost  Procedure  Report 
D12408  (1/75) 


F 

1.0  SCOPE 


This  docur-ent  defines  the  type  of  tests  and  procedures 
to  be  utilized  for  functional,  environmental  and  sys- 
tem acceptance  testiny  of  the  DQK-34A/E  Cliaff  Flare 
Dispensing  Sot.  The  dispensing  set  to  be  tested  is 
an  improved  m.odified  version  of  an  existing  design. 

The  elements  of  this  set  are  tv;o  structural  housings 
(pods)  miodified  for  increased  bending  strength  normal 
to  the  longitudinal  axis. 

Each  pod  houses  two  countermeasure  m.odules  which  have 
been  modified  for  easier  loading.  The  breech  plate 
has  also  been  redesigned  and  provisions  for  simpler 
attachment  cf  the  m.odules  to  the  pcd  have  been  in- 
cluded. A completely  new  sequencer  switch  for  firing 
countermeasure  units  is  m.ounted  in  the  ce.nter  section 
of  each  pod  and  both,  pods  are  connected  to  a new  co.n- 
troller  unit,  mounted  in  the  aircraft  which  carries 
the  pod  set. 

Accordingly,  tests  to  be  performed  on  this  dispenser 
set  will  consist  of  a functional  be.nch  test  of  the 
sequencer  switches  to  verify  switching  action. 

A functional  bench  test  of  the  control  u.nit  will  be 
performed  to  verify  each  of  the  various  pulse  rates, 
pulse  duration,  pulse  separation  and  pulse  level  for 
each  selectable  dispensing  mode  on  the  unit.  .A  miodule 
assembly  will  be  tested  with  chaff  u.nits  and  squibs  in- 
stalled and  fired  to  verify  the  ability  of  the  breech 
plate  to  resist  squib  firing  forces  and  contain  squib 
cases . 

Environmental  tests  will  be  conducted  on  the  control 
unit  and  a sequencer. 

An  acceptance  test  cf  the  system  will  be  performed 
with  the  system  components  assembled  and  interconnected 
as  they  would  be  when  installed  on  the  aircraft. 

2.0 TYPES  OF  TEST  AND  PROCEDURE 

The  types  of  test  and  procedure  are  described  below 
along  with  tost  equipment  to  be  used  and  the  abbrevia- 
tions and  terms  used. 
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2.1  List  of  Test  Eauinment 

^ - 


Tost  Equipr.ont 
nc  Power  Supjdy 


Oscilloscope 


Recorder 


Characteristics  Required 

Requlatod  0-30  VIC,  25  anp 
mininun 

Dual  trace,  storage  type  with 
sweep  range  v/ithin  1 .nis  to  1 
sec/cm;  amplification  range  c 
.1  v/cm  to  10  v/cm. 

Strip  recorder  'with  a minimum 
of  5 input  c.hannels. 


Snecial  Test  Eauioment 


Simulator,  Sequencer,  LTC-434 
Sim.ulator,  Safety  Switch 

Expendable  Test  Equipm.ent 

Chaff  Round,  RR-129,  ESN  5S65-929-6095-NW20 

Impulse  Cartridge,  Quantic  Industries,  .Model 
1627-3,  FSN  1377-249-9433-M197. 

Khatm.an  No.  1,  2 or  5,  5.5cm  diam.eter 
paper . 


filter 
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Test  Box  LTC-4  84  N’oir.enclature  and  Instructions 
(See  Attached  ijchori’atic  and  Panel  La'/ou t ) 


Indicator 

liUmn 


Tost 
Poi  nt 


Comments 


Indicates  +28VDC  Power  Buss 
Energized 

Arm  Power  ON/OFF  Control 


TP3  (0, 
+28VDC) 
TP4  (0, 
+28VDC) 


Start  Dispense  Command 
Stop  Dispense  Command 


L9  & LIO 


L5  & LG  — Reset  Commiand  - L5  (ON)  , Re- 

set Completed  - Lo  Flash  ON/OFF 

TPL,  TP2  When  "IN"  A 0.1  ^ Resistor  is 

Voltage  placed  in  the  pov.’er  line  to 

Scale  Fac-  monitor  squib  firing  current 
tor  = 0.1  across  Ttl  to  TP2.  When  "OUT" 

1 Amp  ie  IV  TPl  shorted  to  TP2. 

= 10  am.ps 

L7  & L8  — Simulate  left  hand  sequencer 

L7  - dispense  pulse 
L8  - arm  power  on 

L9  & LIO  — Simulate  right  hand  sequencer 

L9  - dispense  pulse 
LIO  - arm  power  on 

TPS  Telemetry  output  lOK  n source 

impedance  indicates  dispense 
pulse  and  m.ode  by  voltage 
level  for  dispense  pulse  time 
period. 

No  dispense  - 

4.7V  t 5%  level 

Single  dispense  mode  - 

2.35V  ; 5%  pulse  level 

Dual  dispense  mode  - 

1.57  1 5%  pulse  level 


J 


* W «./  h.  4 4.  W w V4  4 i.  w 

012408(1/75) 

LTC-484  SIMULATOR  SCHEMATIC 


PI 

+28  VDC 
+28  VDC 
+28  VDC 
+ 28  VDC 
AP-M  POWER 

ARM  POl-.-ER  RETURN 
DISPENSE  START 
DISPENSE  STOP 
TELEMETRY  SIGN.AL 
GROUND  RETURN 
RESET  COMy_AN’D 
RESET  INDICATOR  LA-MP 


dispense  PULSE 
TELEMETRY  SIGN’AL 
RESET  SIGNAL  - 3QM-34A 
PXSET  TR.ANSFER-BCM-34A 
RESET  SIGNAL  - 3QM-34E 
RESET  TRA:;SFEP,  - BCM-34E 
+28  VDC-BOM-34A  i E 
-r  2 8 VDC-3QM-3  4A  S.  E 
+28  VDC-BQM-34A 
+28  VDC-BQM-34A 
CABLE  SHIELD  GROUND 

DISPENSE  PULSE 
TELEMETRY  SIGNAL 
RESET  SIGNAL  - 30M-34A 

RESET  TRANSFER-BQM-34A 
RESET  SIGN AX  - BQM-34E 
RESET  TR.ANSFER  - BQM-3  4E 
+ 28  VDC-ECM-34A  S,  E 
+28  VDC-BQM-34A  6 E 
+28  VDC-BQH-34A 
*•  2 8 VDC -ROM- 34  A 
CABLE  SHIELD  GROUND 
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Notes  : 

1.  Start  Sv/itch  (S2)  is  used  to  initiate  any  dis- 
pense sequence  of  1,  2,  4,  3 or  C qroun  of 
dispon.se  pulses.  Tlie  Couti'cl  1 er  v;ill  shut  it- 
self off  when  the  ciu^ntity  settincj  is  satisfied. 
The  start  switch  must  be  released  and  recycled 
on  to  start  a subsequent  dispense  sequence. 

2.  Stop  Switch  (S3)  is  used  to  stop  any  dispense 
sequence  at  any  point  during  its  ON  cycle.  It 
must  be  placed  in  the  OFF  position  before  any 
start  command  can  be  initiated. 

3.  Reset  Switch  (S4)  is  used  to  reset  the  se- 
quencer units  located  in  the  Left  Hand  and 
Right  Hand  pods.  The  reset  operation  can  only 
ta)ce  place  when  the  Pod  Safety  Pins  are  pcsi- 
tioned  i.n  the  hole  provided  in  the  pod  center 
section.  To  reset,  hold  the  reset  button  on 
until  reset  is  accomplished,  indicated  by  Lamp 
L6  flashing  at  the  reset  drive  rate.  V.'hen 
using  the  sim.ulated  sequencer  in  the  test  bc.x, 
the  reset  signal  is  routed  directly  through  so 
that  Lamp  L6  will  flash  imm.ediately  to  indicate 
that  reset  drive  is  present. 

4.  Current  m.onitcr  resistor  switch  (S5)  provides 
a 0.1  ohm  resistor  to  be  placed  in  the  pev/er 
line  to  monitor  squib  (real  or  simulated)  firing 
current  pulses  across  TPl  and  TP2  (floating  con- 
tacts). It  allows  for  scope  or  recorder  monitor- 
ing of  current,  pulse  width,  pulse  rate,  and 
sequence  count.  This  monitoring  inform.ation  to- 
gether with  TP3  (start  command,  TP4  stop  command, 
and  TPS  telemetry) , provides  the  total  of  testing 
information  needed  to  check  out  the  syste.m,  par- 
tial system,  and/or  Controller. 


rrK 
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2.2 

List  of  Abbreviations  and  Terms 

. 

Abbro 

viation  or  Term 

Definition 

1. 

Control  lor 

nQM-34  System  Control  Box, 
Lundy  P/N  39-1167 

2. 

Sequencer 

BQM-34  System  Sequencer, 
Lundy  P/N  39-1166 

- 

3. 

Module 

BQM-3  4 System  Module  A.ssem- 
bly,  P/N  39-1169 

1 

4. 

Simulator 

Sequencer  and  Pod  Simulator, 
LTC-484 

5. 

Safety  Sv;itch 

Device  for  sim.ulating  Pod 

J 

( 

Simulator 

Safety  Sv/itch  a.nd  Reset  In- 
dicator 

- 

6. 

Bursts/Sec . 

The  number  of  pulses  generated 
each  second  by  the  Controller 
for  a given  setting 

7. 

Bursts/Seq. 

The  total  num±)er  of  dispensing 
pulses  generated  by  a pre- 
selected Controller  setting 
during  each  dispensing  sequence 

1 

8. 

Single  Mode 

Controller  setting  whereby  one 
round  only  is  dispensed  alter- 
nately from  Pod  to  Pod  as  well 
as  module  to  module 

9. 

Dual  Mode 

Controller  setting  whereby  two 
rounds  are  dispensed  from.,  one 
each  from  each  Pod 

1 

10. 

Seq ./Test 

Sequences  per  test  or  the  num- 
ber of  times  a test  with  speci- 
fied Controller  settings  is 
repeated  during  each  test  cycle 

1 

11. 

Squib 

Impulse  cartridge  utilized  to 
discharge  chaff  round  contents 

1 

12. 

Chaff  Round 

RR-129/AL  Chaff  Countermeasures 
unit 

J 


7 


13.  Pod 


14.  S y i)  t.C’  IT; 
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The  houuiny  in  '.vhic.*:  a Se- 
quencer and  uv.’o  nodules  arc 
rr.ounted  and  intercc.n.nec ted 

RQy-34  syuter,'.  ccnsistincj  of 
a Controller  and  tv/o  pods 
each  containing  a Seque.ncer 
and  two  Mo  d u ] e s 


2.3 

2.3.1 
2.  3.  1.  1 


2 . 3 . 1 . 2 


Functional  Dench  Test  of  Seauencer, 
p7n " 39-1138 

Requirements 

The  purpose  of  the  test  is  to  ’.'erify  that  the 
Sequencer  v.’ill  respond  correctly  to  all  cf 
the  operational  signals  frcr.i  the  Controller. 

The-  Sequencer  design  para.t.eters  are  as 
fcllc'..s  : 


a)  The  sequencer  Stepping  Sv/itch  will  select 
and  fire  niCdule  squibs  at  rate  equivale.nt 
to  the  pulse  rate  transmitted  from  the  Con- 
troller, 


b)  The  odd  nurribered  Sequencer  Stepping  Switch 

positions  will  consecutively  fire  the  squibs 
in  Module  A with  the  t1  position  firing  the 
first  squib  in  Module  .A  and  the  even  num.bered 
Sequencer  Stepping  Switch  positions  v.'ill  con- 
secutively fire  the  squibs  in  .Module  B with 
the  S2  position  firing  the  first  squib  in 
Module  B. 

2. 3. 1.3  The  test  shall  be  performed  at  room  amilent 
conditions . 


2.3.2 


Test  Setuo 


a)  Connect  Controller,  Sequencer  and  test  equip- 
ment as  shown  in  Figure  1. 


H 


r 1 
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Figure  1 


NOTE  1 

Diagram  depicts  hookup  when  evaluating  Sequencer  for 
Right  Hand  Pod.  When  evaluating  Loft  Hand  Pod  Se- 
quencer the  following  connection  changes  apply; 

Controller  J2  connected  to  Sequencer 
J1/J2  using  Wl. 

Controller  J3  connected  to  Simulator  P3. 
Sequencer  P2  disconnected. 

MOTE  2 

Monitoring  equipment  v/ill  be  connected  to  all  five 
Simulator  Test  Point,  TPl,  TP2,  TP3,  TP4  and  TP5. 


'Crr 

'bj 


/•  ’ f ■ 
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b) 

Verify  th:it  all  ControDer  sv.’i tchc.s  are  in 
the  most  countorclockv.'ise  position. 

— 

c) 

Verify  that  all  Simulator  switches  are  in 
t I'.c  (.M'F  or  OUT  j-'osition  as  is  ap}^licc.ble. 

— 

d) 

Verify  that  Shorting  Con.nectors  are  firmly 
seated  or.  Sequencer  Connectors  J4  a.rd  J5. 

— 

c) 

Verify  that  Safety  Switch  Simulator  Toggle 
Switch  is  in  the  SAFE  position. 

4 

f) 

Adjust  recorder  and/or  oscilloscope  to 
appropriate  input  settings  as  is  appli- 
cable for  each  test  signal  to  be  monitored. 

4 

2.3.3 

A.rrrina,  Reset  a.rd  Safety  Verification 

a) 

Turn  power  supply  on,  adjust  for  22.5  VCC 
and  verify  application  of  pew'er  to  Sim.ulatcr 
Buss  Pcv;er  Lam.p  LI.  . 

b) 

Activate  Controller  circuits  by  placing 
Sim.ulator  .Arm.  Power  in  the  OF  position 
illuminating  Lamp  L2 . 

c) 

A.ctivate  Controller  reset  circuits  by  de- 
pressing and  holding  Sim.ulator  Reset  Command 
Sv;itch  S4  illumiinating  Lam.p  L5 . 

— 

d) 

Verify  reset  com.pleticn  as  indicated  by 
flashing  of  reset  light  on  Safety  Sw’itch 
Simulator  at  the  reset  pulse  rate. 

e) 

Verify  reset  pulse  rate  and  pulse  width 
from  Simulator  Test  Point  TPS. 

J 

f) 

Release  Reset  Command  Switch  S4. 

- 

g) 

Set  Controller  Bursts/Soq.  Selector  on  8, 
Bursts/Sec.  Selector  on  1,  and  Mode  Selector 
on  Single. 

\ 

h) 

Place  the  Simulator  Dropping  Resister  Switch 
S5  in  the  IN  position. 

J 


t 

1 0 
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i)  Momentarily  depress  Simulator  Sta  Dis- 
ponsr-  S'.vitch  S2. 

jl  Vori.y  that  in  simulated  safe  condition  no 
lAAvt':'  w.iL'  a.:>plied  to  Sei]ue!u;er  rcy.iil;  lirinfj 
circuit  as  indicated  Ly  readiiraj  across  Simu- 
lator Test  Points  TPl  and  TF2  of  approxi- 
mately .3  volts  (3  amps). 

NOTE  3 


As  only  cne  Socruencer  is  being  tested,  the  verification 
voltage  can  cnly  be  observed  on  every  other  dispense 
pulse . 


k)  At  end  of  above  test  cycle,  place  the  Safety 
Switch  Simulator  Toggle  S'witch  in  the  .A.AM 
position . 

l)  Depress  and  hold  Simulator  Reset  Comm.a.nd 
Switch  S4  for  5 seconds. 

m)  Verify  that  Safety  S'witc.h  Sim.ulatcr  .'^eset 
Lamp  does  not  illuminate  indicating  Sequencer 
did  not  reset. 

n)  Return  Safety  Switch  Simulator  to  the  SA.FE 
condition  and  reset  Sequencer  per  Steps 
2.3.3,  c ) and  f ) . 

o)  Place  Simulator  Arm  Power  Sv;itc.h  SI  i.n  the 
OFF  position  and  Safety  Switch  Si.mulator  in 
ARM  condition. 

p)  .Momentarily  depress  Sim.ulator  Dispense  Start 
Switch  S2. 

q)  Verify  from  Simulator  Test  Point  TP3  that  the 
dispense  command  pulse  v/as  a minimum,  of  10 
milliseconds  duration  and  that  Sequencer  did 
not  function  as  indicated  by  no  reading  acros 
Sim.ulator  Test  Points  TPl  and  TP2. 
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• 



r) 


ON  position, 
the  most  cou 
r.ifoiy  fwitc'.i  S i Miu  1 a 'cor 


all  Controller  tches  to 
ntorclockwise  position,  and 
' ^ ‘ ‘ to  i’.M'll  condition 


s)  Verify  that  Sequencer  is  still  reset  by 

depressing  Simulator  Reset  Ccrjnar.d  Sv/itch 
S4.  Sequencer  Reset  Lamp  on  Safety  Switch 
Simulator  should  immediately  begin  flushing. 

2.3.4  Functional  Test 


2. 3. 4.1 


2. 3. 4. 2 


2. 3. 4 . 3 


Sequencer  functional  testing  v;ill  consist  of 
twenty  test  cycles  using  voltage  and  Con- 
troller mode,  bursts  per  second  and  bursts 
per  sequence  settings  set  forth  in  Table  I. 

Prior  to  performing  Cycles  11  through  20 
repeat  at  30  VDC  the  arming  and  safing  veri- 
fications as  set  fort.h  in  Steps  a)  through 
r)  under  paragraph  2.3.3. 

Perform,  the  follov/ing  for  each  Cycle  set 
forth  in  Table  I. 


a)  Set  power  suppl'y  voltage  and  Controller 
settings  as  prescribed  for  the  test  cycle. 

b)  Verify  that  Simulator  Arm  Power  Sv;itch  SI 
is  on,  Simulator  Dropping  Resistor  is 
switched  in,  and  that  Sequencer  is  reset. 

c)  Place  Safety  Switch  Sim.ulator  Toggle  Switch 
in  the  AR.M  position. 

d)  Momentarily  depress  Simulator  Dispense  Start 
Switch  S2. 


e)  Verify  the  following  parameters  and  functions 


1) 


Dispense  start  pulse  width  and  am.plitude 
from  Simulator  Test  Point  TP3. 


2) 


Dispense  pulse 
amplitude,  and 
Simulator  Test 


rate,  pulse  width,  pulse 
number  per  sequence  across 
Points  TP1/TP2. 


12 
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3)  Dispense  mode  as  indicated  by  telemetry 
voltage  from  Simulator  Test  Point  TPS. 

•1)  V'’eri  fy  proper  seqvioncing  as  refloctod 
by  pulses  originating  irom  T1'1/TP2  at 
a rate  equal  to  tr.e  Controller  setting 
v.’hen  in  the  Dual  mode  and  equal  to  1/2 
the  setting  in  Single  .mode  and  having 
an  amplitude  of  about  1 VDC  (10  a.mps)  . 

f)  Repeat  steps  d)  and  e)  above  the  number  of 
times  set  forth  in  Table  I under  the  heading 
Seq . /Test . 

g)  When  Table  I sets  forth  Bursts/Seq.  opera- 
tion as  Continuous  (C)  , perform  the  follov/inc 
additional  tests. 

h)  After  initiating  the  dispense  start  pulse  and 
a minimum  of  sixteen  dispense  pulses  have 
occurred,  m.om.entarily  depress  the  Sim.ulatcr 
Dispense  Stop  Sv.’itch  S3. 

i)  Verify  through  telemetry  voltage  from.  T?5 
that  dispense  pulsing  has  stopped. 

j)  Upon  completion  of  each  cycle  place  the  Safe- 
ty Switch  Simulator  Toggle  Switch  in  the  SAFE 
position  and  reset  Sequencer  as  set  forth  in 
steps  c)  through  f)  under  paragraph  2.3.3. 

k)  Upon  completion  of  all  test  cycles,  place  all 
Controller  Switches  in  t.he  mest  counterclock- 
wise position,  all  Simulator  Switches  in  the 
OFF  or  OUT  position,  and  turn  off  system  power. 

2.4  Functional  Bench  Test  of  Controller,  P/N 

39-1155 

2.4.1  Requirements 

2. 4. 1.1  The  purpose  of  the  test  is  to  verify  that  Con- 
troller operation  conforms  to  design  require- 
ments . 
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The  Controller  design  parnirotors  are  as 
follows : 


Arm  Power 

OM/OFF  Function 

Dispense  Pulse 

START/STCP  Function 

Dispense  Pulse  Iv’idth 

.125  t .010  sec . 

Dispense  Pulse  Rate 

.5,  1,  2,  4,  Pulses/Sec. 
i 10% 

Dispense  Pulse  Count 

1,  2,  4,  8 Pulses/Sequence 
or  Continuous  Pulsing 

Dispense  Mode 

Single  or  Dual 

Telemetry  Signal 

4.7VDC  ; 5%  .Mo  Dispense 
2.35VDC  : 5%  Single  Dispense 
1.57VDC  r 5%  Dual  Dispense 

Reset  Pulse  \vidth 

0.050  ± 0.15  Sec. 

Reset  Pulse  Rate 

8 ± 2 Pulses/Sec. 

2. 4. 1.3  The  test  shall  be  performed  at  room  am±)ient 
conditions . 

2.4.2  Test  SetuD 


a)  Connect  Controller  and  test  equipment  as  shown 
in  Figure  2 . 


b)  Verify  that  all  Controller  switches  are  in  the 
most  counterclockwise  position. 


c) 


Verify  that  all  Simulator  switches  are  in  the 
OFF  or  OUT  position  as  is  applicable. 


d)  Adjust  recorder  and/or  oscilloscope  to  appro- 
priate input  setting  as  is  applicable  for  each 
test  signal  to  be  monitored. 


J 5 


n 
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NOTE  4 

Monitoring  equipment  will  be  connected  to  Simulator 
Test  Points  T?3,  TP4  and  TP5. 


1 


2.4.3 


Armina  and  Reset  Verification 


a)  Turn  power  supply  on,  adjust  for  22.5VDC 
and  verify  application  of  power  to  Simula- 
tor as  indicated  by  illumination  of  Sim.ula- 
tor  Buss  Power  Lamp  LI. 

b)  Depress  Simulator  Reset  Command  and  hold  on 
during  steps  c)  through  e) . Simulator  Reset 
Command  Lamp  L5  will  illuminate. 


c)  Verify  arming  relay  operation  by  first 

placing  the  Simulator  Arm  Power  Switch  in 
the  ON  position  and  then  return  it  to  the 
OFF  position. 


1 

( 
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In  the  O:.  posit 

ic 

n Simulator 

Arm  Power  Lam.p 

L2, 

left 

Pod  Power  Lamp 

LP. 

, a;-d  Right 

Pod  Power  Lamp 

LIO 

will 

ilium inalo  ar'.d 

R.  ■ 

set  Cor.mand 

Lai.;p  1.5  will  fl 

ash 

indica 

ting  unr.iiai  rcl 

rod  ai'.d  applied 

powe 

r to 

tlio  ConLiollei 

c i 

1 c u i t s . 

NOTE  6 

In  the  OFF  position,  the  four  lair.ps  will  be  out  in- 
dicating th.e  arming  relay  has  de-energired  removing 
power  frori'.  the  Ccntroller  circuits. 

d)  Return  Arm  Pov/er  Sv;itch  to  the  ON  position 
and  verify  reset  pulse  rate  as  indioated 
by  the  flashing  rate  of  L5. 

e)  Verify  reset  pulse  v;idth  and  telemetry  vol- 
tage for  no  dispense  m.ode  from  Si.mulatcr  Test 
Point  TPS. 

f)  Release  Simulator  Reset  Comm’.and  Switch. 

g)  Adjust  po'wer  supply  for  30.CVDC  and  repeat 
steps  c)  through  f)  of  this  paragraph. 


2.4.4  Rate,  Sequence,  Mode  Function  Verificaticn 

2. 4. 4.1  Controller  operation  will  be  verified  through 
an  80  cyole  test  whereby  the  applied  voltage, 
mode,  bursts  per  seoond,  bursts  per  scquenoe 
and  nuiTiber  of  sequenoes  per  cyole  will  be  as 
set  forth  in  Table  2. 


2. 4. 4. 2 For  each  cycle  the  following  functions  will 
be  perforraed  and  verified; 

a)  Depress  and  release  Simulator  Dispense  Start 
Sv/itch  S2  to  activate  Controller. 

b)  Using  Simulator  Test  Point  TPS  verify  dis- 
pense pulse  width,  dispense  pulse  rate,  bursts 
per  sequence,  and  telemetry  voltage  before, 
during  and  after  pulsing. 
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k... 

c)  Verify  proper  dispensing  sequence  as  in- 
dicated by  Sin'.ulator  I,eft  and  Right  Dis- 
pense Indicator  Lanps  L7  and  L9. 


NOI  E 7 

In  the  Single  Mode  of  operation,  Lamps  L7  and  L9  will 
illurainato  alternately  at  a rate  equal  to  one-half 
that  set  on  the  Controller  until  the  set  bursts  per 
sequence  have  been  completed. 

NOTE  8 


In  the  Dual  Mode,  Lamps  L7  and  L9  \/ill  illuminate 
simultaneously  at  a rate  equal  to  that  set  on  the 
Controller  until  the  set  burses  per  sequence  have 
been  completed. 

d)  Repeat  .Steps  a)  through  c)  the  .num<ber  of 
times  set  forth  in  Table  I under  t!ie  head- 
ing Seq./Test. 

e)  When  Table  2 sets  forth  Eursts/Seq.  opera- 
tion as  continuous  (C) , perform  the  follow 
ing  additional  tests. 

f)  After  initiating  the  dispense  start  pulse 
and  after  a minimum,  of  sixteen  dispense 
pulses,  luom.entar ily  depress  Simulator 
Dispense  Stop  Switch  S3. 

g)  Verify  through  telemetry  voltage  from  Sim.u 
labor  Test  Point  TPS  and  by  no  further 
illumination  of  Lamps  L7  and  L9  that  dis- 
pense pulses  stop. 

h)  Upon  completion  of  the  eighty  (90)  cycles, 
place  all  Controller  Switches  in  the  most 
counterclockwise  position,  place  the  Simu- 
lator Arm  Power  Switch  in  the  OFF  position 
and  turn  off  test  system,  power. 


lu 
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2 . 5 Module  Function  Tost 

The  n.odule  L>rot_c;i  plate,  Drav/ing  39-11^5,  is  to  be 
tested  lor  its  ability  to  contain  c'n..li  '-.nits  and 
prevent  ;-gni!i  ijas  l.-aks  de  t r ii -.on  t a 1 to  tie  di.pens- 
inq  of  chafi  units  or  the  integrity  of  th.e  ;:;odule 
assembly . 


Cliaff  units  should  be  held  and  contained  during  fir- 
ing witliout  tcr.dency  for  the  clnaff  sleeves  to  eject. 
Squib  gas  leaks  sh.ould  not  materially  degrade  squib 
connectors  or  the  squib  wiring  harness.  Discolora- 
tion of  compcner.ts  is  acceptable. 


The  breech  pi 
for  16  chaff 
by  four  bolts 
1176  . 


ate  of  a single  nodule  serves  as  a cap 
u.nits  and  squibs  and  is  held  in  place 
threug.h  the  holes  "5"  of  Drawing  3 3- 


Structurally  the  breech  plate  behaves  as  a clamped 
bean  with  free  ends.  The  free  ends  are  structurally 
weakest  and  nost  susceptible  to  an  upv.-ard  bending  de- 
flection during  squib  firing,  thereby  pcte.ntially 
allowing  a leak.  Therefore,  nodule  testing  with 
chaff  units  and  squibs  v.'ill  be  performed  in  the  end 
hole  of  a nodule. 


Twelve  RR-129  chaff  units  with  squibs  will  be  fired 
during  this  test.  The  breech  plate  v/ill  be  renoved 
after  each  unit  has  been  fired  and  tlie  nodule  visually 
inspected  for  burn  marks  and  straightness. 


2.5.1 


Pre-Test  Examination 


a)  Inspect  the  Brecc.h  Plate  for  straightness 
starting  from  one  end  identified  as  "A" 
to  the  opposite  end  identified  as  "H". 
Record  actual  results. 


b)  Visually  exa.mine  base  of  Breech  Plate  for 
any  discolorations  and  damage.  Record 
observations . 


a 


I*' 

2(j 
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2.5.2  Preparation  for  Tost 

I - 

a)  Load  one  C!:aff  L'nit  into  t!;e  Icv.'cr 

right  h.and  char.bcr  of  nodule. 

NOTE  9 

This  sarr.e  chamber  will  be  utilized  for  all  test  firings 
for  the  Module  Function  Test. 


b) 


c) 


d) 

2.5.3 

a) 


b) 


c) 


d) 


e) 


f) 


Miate  a clean  paper  filter  disc  with  the 
rubber  gasket  and  assemble  v;ith  the  paper 
filter  disc  adjacent  to  the  chaff  unit. 

Complete  the  module  assem±.ly  including  squib 
and  cable. 

Connect  cable  to  28VDC  pcv;er  supply. 

Function  Test 

Turn  power  on.  Squib  should  fire  and  dis- 
perse chaff  load. 

Dis-assemible  m.odule  to  the  e.xtent  that  the 
expended  chaff  unit  can  be  rom, oved . 

Visually  exam.ine  the  paper  filter  disc  for 
damage  and  extent  of  discolcraticn . .Fecord 
observations . 

Visually  exam.ine  the  Breech  Plate  for  evi- 
dence of  dam, age  and  discolcraticn,  com.pare 
with  observations  noted  in  Para.  2.2.1,  step 
b)  and  record  results. 

Repeat  the  procedure  from  Para.  2.5.2,  Step 
a)  through  Para.  2.5.3,  Step  e)  eleven  (11) 
times. 

After  the  last  test  has  been  completed,  in- 
spect the  Breech  Plate  for  straightness  as 
in  Para.  2.3.1,  Step  a).  Record  results  and 
compare  with  initial  results. 
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2 . 6 Knvi ronr.’.er. ta  I /RMI  Tests  for  Serruer.cer 

and  Control  iFr 

Environncntal/r.'-'il  tests  to  bo  performed  on  a secruencer 
and  coi'i t ro  1 ] e r are  described  in  Aupei'.dix  A of  this  pro- 
cedure . 


2 . 7 

2.7.1 

2. 7. 1.1 


2. 7. 1.2 

2. 7. 1.3 
2.7.2 

a) 


r//*  30-  nt  ' 


System  Acceotance  Bench  Test 

■ A_  . ■ 

Reciuirem.ents 

The  purpose  of  this  test  is  to  verify  opera- 
tional compatibility  and  compliance  to  de- 
sign requirements  of  all  EQM-34  components 
as  a system,  as  v;ell  as  to  develop  and  es- 
tablish various  system,  operating  parameters. 

The  test  shall  be  perform.ed  at  room;  amiient 
conditioris  . 

A.ll  testing  v;ill  be  pcrfor.mec  at  2SVDC. 

Test  Setup 

Connect  the  Controller,  tvo  Sequencers,  four 
Modules,  and  required  test  equipm.ent  as  shov/n 
in  Figure  3 . 

) ^1 

- n I I I 

1 I 1 
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NOTP  10 


1 tor  i u : i-  ui  i t will  !"•  cor.i'.ccteii  to  all 

Simulator  Ter.t  Pc’.r.ts,  TPl,  TP2,  TP3,  TP-1  and 


f i VC 
TP5  . 


.'OTE  11 


The  tost  set-vip  will  be  arrancjod  itt  an  area  v;here  dis- 
char>.;e  of  live  chaff  rounds  can  be  performed  safely. 


b)  Verify  that  all  Controller  Sw-itchos  are  in 
the  most  counterclockwise  position. 

c)  Verify  that  all  Simulator  Sv.'itches  are  i.n 
the  OFF  or  OUT  posirio.n  as  is  applicable. 

d)  Verify  tl'.at  power  sujply  is  OFF. 

e)  Verify  that  shorting  connectors  are  i.n 
place  cn  all  module  connectors  and  that 
Safety  Pins  are  inserted  in  bot.h  Pods. 

f)  Remove  Module  A from.  Right  Hand  Pod,  load 
with  IG  squibs  and  .RR-129  chaff  rounds,  and 
re-insert  in  Pod. 

g)  Adjust  recorder  and/or  oscilloscope  to  the 
appropriate  input  settings  as  is  applicable 
for  each  test  signal  to  be  m.onitored. 


2.7.3 


Arming,  .Reset,  Safety  Verification 


a)  Turn  power  supply  on  and  adjust  for  28.0VDC 
and  verify  illumination  of  Sim.ulator  Buss 
Lamp  Ll. 

b)  Place  Simulator  Arm  Power  Switch  SI  in  t.he 
ARl-I  position  and  verify  illumination  of  .Arm. 
Power  Lanip  L2  . 

c)  Depress  and  hold  Simulator  Reset  Comjr.and 
Switch  £4  and  verify  illum.ination  of  Reset 
Command  Lamp  L5. 
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d)  Verify  that  Lotii  Socjut-T.ce rr.  reset  or  arc 
a 1 ro.uly  rosi't  as  indiciited  by  flashinn  of 
i-ai'!i  l\vi  Ui'i.tt,  I.ai.iii  at  the  lesul  [.’Ulse  laite. 

v)  Set  Coi'.  I ro  ! 1 1.' r Ijvwst/Sec:  . .'■h.'lLCtor  oo  5, 

Bursts/Si-C.  Selector  on  1 and  Mode  Selector 
on  Sinyio. 

f)  Place  Simulator  Arm  Pov;er  Sv.'i  tch  Si  in  OFF 
position,  Simulator  Dropping  Resistor  Switch 
S5  in  the  Ih'  position  and  remove  shorting 
connector  from  ilodule  A in  the  Right  Hand 
Pod. 

g)  Return  Simulator  Arm  Pov/er  Switch  S5  to  the 
ON  position,  momentarily  depress  Sim.ulator 
Dispense  Start  Switch  S2,  and  verify  the 
following : 

1)  Dispense  command  pulse  as  indicated 
from  Sim.ulator  Test  Point  T?2  w'as  a 
minimum  of  10  milliseconds  duration. 

2)  Dispense  pulses  v/ere  generated  as  in- 
dicated from  Sim.ulator  Test  Point  TPS. 

3)  System  did  not  fire  as  indicated  by 

no  discharge  of  units  from.  Module  .A  in 
the  right  hand  pod,  and  about  .3  VDC  (3 
am.ps)  across  Simulator  Tost  Points  TPl 
and  TP2. 

h)  Turn  off  Sim.ulator  Arm.  Power  Sv;itch  SI  and 
rem.ove  Safety  Pins  from,  both  pods. 

i)  Turn  on  Simulator  Arm  Power  Switch  SI  and 
depress  Simulator  Reset  Command  Switch  SI 
for  a minim.um  of  5 seconds. 

j)  Verify  that  Sequencers  do  not  reset  as  in- 
dicated by  the  fact  that  both  Pod  Reset  Lam.ps 
do  not  begin  flashing. 

k)  Turn  off  Simulator  Arm  Power  Switch  SI  and 
re-insert  Safety  Pins  in  both  Pods. 
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1)  Reset  L'oquencors  and  verify  p^r  steps 
2.  5.3.2  through  2 . 5 . 3 . -i  . 

in)  Turn  off  Rim; later  Aria  Powir  Rwitr!'.  Rl, 
reiiun-i.'  hotdi  pod  .salety  pins,  ar.d  ir,t)mi.n- 
tiirily  depress  R j i;\u  I a tor  Pisp<.-nso  R>t.;irt 
Switcli . 

n)  Verify  tliat  systen;  does  not  operate  as  re- 
flected by  no  dispense  pulses  from  Simu- 
lator Test  Point  TPS  and  no  discharge  of 
live  rounds  from  the  .'lodule  /A  in  the  Right 
Hand  Pod. 

o)  Return  all  Controller  £v;itches  to  the  most 
counterclocku'ise  pcsitio.n . 


2.7.4  System  Functional  Test 

2. 7.  4.1  System,  functional  testing  u-ill  consist  of 
a forty  cycle  tost  using  Controller  Xede , 
Dursts/Sec.,  and  Bursts/Seq.  settings  for 
each,  cycle  as  set  ferth  in  Table  5. 


2. 7. 4. 2 

2. 7. 4. 3 


2. 7. 4. 4 


Each  cycle  will  be  repeated  the  number  of 
tim.es  set  forth  in  Table  5 under  the  head- 
ing Seq./Test. 

Cycles  1 through  8 will  involve  the  dis- 
charge of  live  chaff  rounds  from  '*.odule  A 
of  the  right  hand  pod  after  vahich  the  short 
ing  connector  must  be  re-inserted  in  the 
Module  A connector  in  order  to  complete 
Cycles  9 through  40. 

Perform  the  following  functions  and  veri- 
fications for  each  cycle  set  forth  in  Table 
0 


a)  Verify  that  28VDC  is  applied  to  Sim.ulator 
Buss  . 

b)  Place  Controller  Switches  in  the  positions 
prescribed  for  the  cycle. 
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c)  Verify  that  vSiiuulator  Arm  Pov.-or  Switch  SI 
is  on,  t.'iat  Sirailator  Drcpuiny  Resistor 
is  r.witelu'd  on  a:ui  th.at  Si.  c]uencers  are 
reset . 

d)  Riaiiove  Salety  Pins  from  Loth  Seuuencerc. 

e)  Momentarily  depress  Simulator  Dispense 
Start  Switch  S2  and  verify  the  following 
parameters  and  functions. 

1)  Dispense  start  pulse  width  and  ampli- 
tude as  measured  from  TP3. 

2)  Dispense  Pulse  rate,  pulse  width,  and 
numier  per  sequence  as  m.easured  across 
TPl  and  TF2, 

3)  Dispense  m.cde  as  indicated  by  telem.etry 
voltage  from  TP5. 

4)  Proper  sequencing  as  indicated  by  IVDC 
(10  amps)  pulses  in  the  Single  .Mode  and 
2VDC  (20  am.ps)  pulses  in  the  Dual  .Mode 
aoross  TPl  and  TP2  throughout  each  dis- 
pense sequence. 

NOTE  12 

When  firing  live  chaff  rounds  proper  sequencing  will  be 
further  indicated  by  round  discharge  rate  in  the  Single 
Mode  equal  to  1/4  that  set  on  the  Controller  and  in  the 
Dual  .Mode  equal  to  1/2  that  set  on  the  Controller. 

f)  Repeat  Step  2. 5. 4.  4. 5 the  num.ber  tim.es  set 
forth  in  Table  5 under  the  heading  Seq./ 

Test . 

g)  When  Table  5 calls  for  Sequencer  reset,  in- 
sert Safety  Pin  into  both  pods,  reset  both 
Sequencers  in  the  manner  set  forth  in  Steps 
2. 5. 3. 3 and  2. 5. 3. 4,  and  then  remove  both 
pod  safety  pins. 
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h)  V.’hon  Table  5 calls  for  Continuous  (C)  hursts 
per  sequence  operation  perforra  the  follov.-- 
ing  additional  tests. 

i)  After  initiating  the  dispense  start  pulse 
and  a ninir.un  of  sixteen  dispense  pulses 
have  occurred,  momentarily  depress  the 
Simulator  Dispense  Stop  Sv;itch.  S3. 

j)  Verify  through  telem.etry  voltage  from  TF5 
and  reading  across  TPl  and  TF2  that  dis- 
pense pulsing  has  stopped. 

k)  Mom.e.ntar ily  depress  Simulator  Dispe.nse 
Start  and  complete  dispense  test  cycle. 

l)  Upon  com.pletion  of  all  test  cycles,  place 
all  Controller  Switches  in  the  m.cst  counter- 
clockwise positions,  all  Sim.ulator  Sv.'i tch.es 
in  the  applicable  OFF  or  OUT  position  an  i 
turn  system  power  off. 


s 

I 

J 
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1.  Control  Unit  - Drawing  Number  39-1155  j 

2.  Sequencer  Unit  - Drawing  Number  39-1138  I 
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SECTION  I 

ENVIRONf'ENTAL  QUALIFICATION  TEST 
PROCEDURE 
FOR 

LUNDY  ELECTRONICS  AND  SYSTEMS,  INC. 
CONTROL  AND  SEQUENCER  UNITS 


SCOPE 


Appi ication 

This  document  delinates  the  test  procedure  and  methods  to 
be  utilized  to  perform  the  Environmental  Qualification  Tests  on  one  (1) 
each  Control  Unit  (CU),  Drawing  Number  39-1155,  and  one  (1)  each  Sequen- 
n cer  Unit  (SU),  Drawing  Number  39-1138,  manufactured  by  Lundy  Electronics 

and  Systems,  Incorporated. 

1 . 2 P u r po  s e 

The  purpose  of  these  tests  is  to  verify  the  operational 
integrity  of  the  CU  and  SU  while  being  subjected  to  the  dynamic  and  cli- 
matic  environments  specified  in  this  procedure. 


1 . 0 
1 . 1 
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APPLICABLE  DOCUMENT 

MILITARY  SPECIFICATION  TITLE 

MIL-T-5422  Testing,  Environmental,  Airborne 

Electronics  Equipment 
Revision  E,  dated  13  April  1959 
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3.0  TEST  FACILITIES 

3 . 1 Location 

Qualification  Testing  shall  be  conducted  at  Harris  Corpora- 
tion, Electronic  Systems  Division,  Environmental  Engineering  Laboratory. 

3 . 2 Standard  Conditions 

Unless  otherwise  specified,  tests  are  to  be  conducted  under 
standard  laboratory  conditions.  Standard  laboratory  conditions  are  de- 
fined as  follows; 

Temperature  - Room  Ambient  23°C  t 10°C  (73oF  t 180F) 

Relative  Humidity  - 50  ± 40% 

Atmosphere  Pressure  - 725  +50/-115mm  of  mercury  (28.5  +2/-4.5 
inches  of  mercury) 

3 . 3 Test  Tolerances 

The  maximum  allowable  tolerances  on  test  conditions  shall 

be  as  follows; 

(a)  Temperature  (degrees  centigrade):  +2  degrees 

(b)  Altitude  (feet):  +5% 

(c)  Humidity  (relative):  ±5%  -0% 

(d)  Vibration  Amplitude:  ilO» 

(e)  Vibration  Frequency:  *2% 

(f)  Additional  Tolerance'..  Additional  tolerances  shall  be  as 
specified 
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3.4 


Measurements 
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All  measurements  shall  be  made  with  instruments  whose  ac- 
curacy has  been  verified.  The  accuracy  of  instruments  and  test  equip- 
ment shall  be  verified  periodically  to  the  satisfaction  of  the  prccur- 
rinij  ajency.  All  instruments  and  test  equipment  used  shall; 

a.  Conform  to  laboratory  standards  whose  calibration 
IS  traceable  to  the  prime  standards  at  the  U.5. 

Bureau  of  Standards. 
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b . Have  an  accuracy  of  at  least  one-ttiird  tfie  tolerance 
foi‘  tfie  variable  to  be  measured.  In  the  event  of 
conflict  between  this  accuracy  and  a requirement 
for  accuracy  in  any  one  of  the  test  procedures  of 
this  document,  the  latter  shall  govern. 

c.  Be  appropriate  for  measuring  the  test  parameters. 

Definition  of  Terms 

1.  Temperature  S t a b i 1 i z a t i o n , Equipment  ‘Jon-Operating: 
Unless  otherwise  specified,  temperature  stabiliza- 
tion has  been  achieved  when  the  temperature  of  the 
unit(s)  having  the  longest  thermal  lag  does  not 
differ  more  than  2oC  (3.6op)  from  the  ambient  tem- 
perature . 

2.  Resonant  Modes  - A resonant  mode  shall  be  considered 
to  be  any  frequency  dependent  mechanical  disturbance 
which  can  be  detected  visually,  orally,  or  by  means 
of  other  sensing  devices.  A resonant  mode  exists  at 
any  frequency  at  which  the  ratio  of  specimen  response 
level  to  input  level  (a  ratio  of  at  least  2 to  1 shall 
be  considered  as  a resonant  point  for  the  test  program 
prescribed  in  this  procedure)  is  at  a peak  such  that 
both  an  increase  and  a decrease  in  the  excitation  fre- 
quency will  produce  a decrease  in  the  specimen  response 
level.  The  disturbance  may  also  exhibit  itself  as  an 
erratic  sharp  waveform,  and  in  the  specimen  as  erratic 
operation,  deviation  from  required  performance  or  com- 
plete ma 1 func  t i on  . 

Test  E qu i pmen t 


The  below  listed,  or  equivalent  equipment  shall  be  utiliz- 
ed for  these  tests: 


ITEM 


MANFACTURER 


MODEL  NO. 

SERIAL  NO. 

CALIBRATI 

INTERVAL 

Tenipe  r j tu  re/ A1  t i tude  Tenny  Engineering  36ST-  100350  7598  N/A 

» , Chamber 

^4 


\ 
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ITEM 

MANUFACTURER 

MODEL  NO. 

SERIAL  NO. 

calibrat: 

INTi.kVAL 

^•mperature  Controller 
_ Chamber 

H 0 n e y w e 1 1 

Y15214316-01-03-2 

UG339203001 

90  days 

Ml  nometer 

i 

M e r i a n 

1 lAAlOWM 

N/A 

1 

17;  m p e r a t u r e o c o r u e r 

flo  ney  we  1 1 

1 6303856 

F71D39C50C1 

90  days 

'.bration  Shal. er 

Liny 

A24  9 - 1 

69 

N/A 

Vibration  Power 
Amp  1 i f i e r 

Ling 

PP-175/240B 

35 

N/A 

Vibration  Console 

Ling 

SRC-503L 

14 

N/A 

'weep  Oscillato- 
Servo 

Spectral 

Dynamics 

SD114 

94 

N/A 

j ipper- Mixer 
«—  Amp  1 i f i e r 

Ling 

CMA-10 

166 

N/A 

'Taker  Cutoff 

Radiation 

T-4040A 

2 

At  time 
test 

•■ine  Amplifier 

Ling 

LA-100 

58 

N/A 

c i 1 1 0 s c 0 p e 

Tektronix 

RM564 

Various 

120  days 

“•me  Base 

Tektronix 

2E67 

Various 

1 2 C days 

Amplifier 

Tektronix 

3A72 

Various 

120  days 

*-u e RMS  Voltmeter 

Bal 1 anti ne 

320 

Various 

120  days 

'f-Y  Recorder 

fl  e w 1 e 1 1 
Packard 

135 

Various 

180  days 

Log  Converter 

'i 

Hewlett 

Packard 

7560A 

Various 

180  days 

Counter 

1 

Hewl ett 
Packard 

5512A 

Various 

120  days 

Tfnp  1 i f i e r 
Power  Supply 

U n h 0 1 1 2 
Dickie 

608PS-1 

Various 

N/A 

TTTii  p 1 1 M 0 r 
Power  Supply 

Unho 1 1 2 
Dickie 

608R 

Various 

N/A 

t 

gpa  rge  Amp  1 i f i e r 

Unhol t2 
Dickie 

8PCV 

Vari ous 

180  days 

ha  nje  Amp  1 i f i e r 

Unhol t 2 
Dickie 

8PMVCA 

Various 

180  days 

l! 
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ITEM. 

MANUFACTURER 

MODEL  NO. 

SERIAL  NO. 

CALIBRATIG 

INTERVAL 

'•  V,  u e 1 e r 0 m e t c r 

L n d e V c 0 

22  24  C 

Various 

90  days 

e 1 L‘  r 0 m e t e r 

L nde vco 

2222b 

Various 

90  days 

ape  Recorder 
i 

CEC 

VR3300 

Various 

at  time  c ♦ 
test 

i mu  r 

U 1 me  0 G r'  a y 

17  1 

Various 

180  days 

:?CK  Pulse  Generator 

Radiation 

6 1 2 554 

2 

at  time  o ‘ 
test 

j ope  Camera 

Polaroid 

C-12 

Various 

N/A 

V 4.0 

GENERAL 

4.1 

Data 

- i 

All  environmental 

test  data,  with 

the  exception 

of  recorder 

cnarts  and  magnetic  tape,  taken  during  these  tests  shall  be  entered  in  a 
bound  notebook.  A complete  log  of  all  environmental  test  information 
siiall  be  maintained,  including  test  dates,  sketches  of  all  test  setups, 
instrumentation  used,  test  events,  deviations  from  this  procedure  and  ex- 
planation for  deviations,  test  data  and  results.  All  recorder  charts  and 
magnetic  tapes  shall  be  properly  identified,  packaged,  and  retained  as 
support  to  the  test  reports  written  by  Harris  ESD.  These  recorder  charts 
and  magnetic  tapes  shall  be  delivered  to  the  customer  at  the  completion  of 
the  p r 0 g r a m . 

4.2  TestDeviations 
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Deviations  from  this  test  procedure  caused  by  malfunction 
and/or  failure  of  the  environmental  or  auxiliary  equipment  shall  not  be 
caused  for  rejection  of  the  entire  test. 

In  the  case  of  test  equipment  malfunction,  the  test  shall 
be  stopped.  After  the  malfunction  has  been  corrected,  the  test  shall  be 
restarted  at  the  test  conditions  prevailing  at  the  time  of  the  malfunction 
or  at  a prior  point  in  the  test  as  designated  by  the  cognizant  Test  En- 
gineer with  the  concurranc  of  the  Lundy  Electronics  and  Systems  Project 
Engineer  or  his  represcnta  vc. 

4 . 3 Visual _ 1 nspec t i on 

Prior  to  and  immediately  after  each  test,  the  units  under 
test  shall  be  given  a complete  visual  inspection.  Any  mechanical  dis- 
crepancies shall  be  noted,  entered  in  the  project  log,  and  brought  to 
the  attention  of  the  Test  Engineer  and  the  Lundy  Electronics  and  Systems 
Project  Engineer,  or  his  representative. 


6.0 


TEMPERATURE/A. TITUDE  TEST 


5 . 1 Ge  ne  r a 1 

Thermocouples  shall  be  installed  in  and  on  the  Cu  and  SO 
units  to  allow  measurement  of  the  following  temperatures  (locations  to 
be  determined  at  time  of  test). 

a.  Thermocouples  shall  be  located  internally 
in  each  unit  to  allow  measurement  as  near- 
ly as  possible  of  the  average  internal  am- 
bient temperature  of  the  units. 

b.  Contact  temperature  on  the  largest  trans- 
former or  inductor  (except  RF  inductors) 
or  other  large  mass  in  each  unit. 

c.  Contact  temperature  on  the  component  or 
components  where  the  highest  operating 
temperature  is  expected,  except  vacuum 
tubes  surfaces. 

d.  Contact  temperature  on  the  component 
or  components  whose  temperature  rise 
is  likely  to  limit  equipment  perfor- 
mance 

e.  External  surface  points  having  the 
largest  thermal  lag. 

5 . 2 Procedure 

The  Cu  and  Su  shall  be  placed  in  the  test  chamber  on  thermal- 
ly inert  spacers  in  a manner  similar  to  that  in  which  it  shall  be  used 
in  service.  The  required  electrical  connectors  shall  be  accomplished 
and  a functional  tost  performed  to  ensure  proper  operation  of  the  units 
prior  to  sealing  the  test  chamber.  After  verification  of  proper  opera- 
tion has  been  completed,  the  test  chamber  door  shall  be  sealed  and  the 
units  subjected  to  the  Temperature/Altitude  Test  specified  in  Steps  1 
through  12  below. 

Step  1 - With  the  units  non-operating,  adjust  the 

internal  test  chamber  temperature  to  -620C 
±2oC . The  temperature  of  the  units  shall 
be  stabilized  at  -620C  and  maintained  for 
at  least  two  (2)  hours.  Where  it  is  pos- 
sible without  changing  the  temperature  con- 
dition, a visual  inspection  of  the  units 
shall  be  made  to  determine  whether  or  not 
deterioration  which  would  impair  future 
operation  of  the  units  has  occurred. 


Step  2 - With  the  units  non-operational,  adjust  the  internal 
test  chamber  temperature  to  -540C  j:  ZOQ  . After 
stabilization  of  the  units  at  -540C,  the 
units  shall  be  energized  at  the  lowest  specified 
input  voltage.  The  units  shall  operate  satis- 
factorily within  the  specified  warm-up  time. 

The  units  shall  be  turned  on  and  off  several 
times  .ind  clK'ckod  for  satisfaituiy  operation. 

(See  notes  a and  b).  The  internal  chamber 
ambient  temperature  shall  be  maintained  at 
-540C.  Operation  of  the  units  shall  be 
continued,  and  during  this  period  it  shall  • 
be  checked  to  determine  satisfactory  operation. 

(a):  Satisfactory  operation  within 

the  specified  warm-up  time 
shall  be  determined  by  check- 
ing tr  see  if  the  visual  or 
oral  presentation  or  other 
performance  characteristics 
appear  normal. 

Note  (b):  All  characteristics  which  are 

likely  to  be  effected  by  lew 
temperatures  shall  be  checked 
first.  Should  the  time  re- 
quired to  check  the  units  ex- 
ceed 15  minutes  beyond  the  warm- 
up time,  the  units  shall  again 
be  stabilized  at  -54oc  and  the 
operational  check  continued. 

Step  3 - With  the  units  non-operational,  permit  the  units 
to  restabilize  at  -54oc.  After  stabilization  at 
-54oC,  the  units  shall  be  energized  and  the  in- 
ternal chamber  pressure  adjusted  to  70,000  feet. 
Upon  reaching  70,000  feet,  an  operational  and 
performance  check  shall  be  made  at  the  highest 
specified  input  voltage  and  the  results  recorded. 

Step  4 - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  conditions  to  -lOoc  ± 2oC  and 
atmospheric  pressure.  After  stabilization  of 
the  units  at  -lOoc,  the  test  chamber  door  shall 
be  opened  and  frost  permitted  to  form  on  the 
units.  The  door  shall  remain  open  long  enough 
for  the  frost  to  melt,  but  not  long  enough  to 
allow  the  moisture  to  evaporate.  (See  note  c.) 

Tite  chamber  door  shall  be  closed  and  the  units 
energized  at  the  highest  specified  input  voltage 
to  see  if  the  units  operate  satisfactory  within 
the  specified  warm-up  time.  The  units  shall  be 
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turned  on  and  oft  at  least  three  (3)  times. 
(See  note  a . ) 


Note  (c):  When  the  chamber  door  is  ooened, 

it  is  intended  that  frost  will 
form;  however,  snould  the  rela- 
tive humidity  of  the  air  be  such 
that  frost  will  not  form,  an  arti- 
ficial means  shall  be  used  to  pro- 
vide the  relative  humidity  necessary 
to  have  frost  form. 

Note  (d):  After  completion  of  the  cold  test 

(Steps  1,  2,  3,  and  4),  and  prior 
to  starting  the  high  temperature 
tests,  a reference  run  shall  be 
made  at  room  ambient  conditions. 

The  reference  run  shall  be  ^-ade 
at  the  highest  specified  input 
voltages  and  the  data  obtained 
compared  with  that  of  the  re- 
ference run  made  prior  to  Step  I. 

Step  5 - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  temperature  to  95CC  • 20C.  The 
internal  temperature  shall  be  stabilized  at 
950c  and  maintained  for  a minimum  period  of  16 
hours.  At  the  conclusion  of  this  16  hour  period 
the  units  shall,  when  feasible,  be  visually  in- 
spected to  determine  the  extent  of  any  dete'^icra- 
t i 0 n . 

Step  6 - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  temperature  to  71‘^C  t 20C.  . After 
stabilization  of  the  units  at  710C,  the  units  shall 
be  energized  and  operated  continuously  at  the 
highest  specified  input  voltage  for  a period  of 
four  (4)  hours.  Thermocouple  readings  shall  be 
recorded  every  30  minutes.  At  the  completion  of 
the  four  (4)  hour  operating,  and  while  maintain- 
ing the  specified  temperature,  continue  to  operate 
the  units  until  the  units  have  been  checked  for 
satisfactory  operation  and  the  results  recorded. 

Stop  7 - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  temperature  to  95°C  t 2oC.  After 
stabilization  of  the  units  at  95°C,  the  units  shall 
be  energized  at  the  highest  specified  input  voltage 
for  four  (4)  cycles,  each  cycle  consisting  of  a 30 
minute  pperational  period  followed  by  a 15  minute 
non-operational  period.  Tiie  units  shall  be  checked 


for  satisfactory  operation  during  each  period 
of  operation  and  the  results  recorded.  Ther- 
mocouple readings  shall  be  recorded  every  10 
minutes. 

Step  8 - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  temperature  to  36 ^'C  ± 20C.  After 
stabilization  of  the  units  at  36°C,  tne  units 
shall  be  energized,  and  the  internal  chamber 
pressure  adjusted  to  50,000  feet.  After  stabil- 
ization of  the  units  and  tlie  internal  chamber 
conditions,  the  units  shall  be  operated  at  the 
highest  specified  input  voltage  for  a period  of 
four  (4)  hours.  Thermocouple  readings  shall  be 
recorded  every  30  minutes.  At  the  completion  of 
the  four  (4)  hour  operating  period,  and  while 
maintaining  the  specified  internal  chamber  con- 
ditions, continue  to  operate  the  units  until  the 
units  have  been  checked  for  satisfactory  opera- 
tion and  the  results  recorded. 

Step  9 - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  temperature  to  60^0  ± 2°C. 

(Note:  Chamber  altitude  shall  remain  at  50,000 

feet  throughout  this  step.)  After  stabilization 
of  the  units  at  60°C,  the  units  shall  be  energiz- 
ed at  the  highest  specified  input  voltage  for 
four  (4)  cycles,  each  cycle  consisting  of  a 30 
minute  operational  period  followed  by  a 15  minute 
non-operational  period.  The  units  shall  be  check- 
ed for  satisfactory  operation  during  each  period 
of  operation  and  the  results  recorded.  Thermo- 
couple readings  shall  be  recorded  every  10  minuses 
of  operation. 

Step  10  - With  the  units  non-operational,  adjust  the  in- 
ternal chamber  temperature  to  lOO  ± 20C.  After 
the  internal  chamber  temperature  has  been  adjust- 
ed, the  units  shall  be  energized,  and  the  inter- 
nal chamber  pressure  adjusted  to  70,000  feet. 

After  stabilization  of  the  internal  chamber  con- 
ditions, the  units  shall  be  operated  for  four  (4) 
hours  at  the  highest  input  voltage  specified. 
Thermocouple  readings  shall  be  recorded  every  30 
minutes.  At  the  completion  of  the  four  (4)  hour 
operating  period,  continue  to  operate  the  uni  s 
at  the  specified  conditions  until  an  operational 
and  performance  check  is  made  and  the  results  re- 
corded. 

Step  11  - With  the  units  non-opC' ;;tional  , adjust  the  in- 
ternal cnamber  temperature  to  350C  ± 2°C. 

(Note:  Chamber  altitude  shall  remain  at  70,000 
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foot  throuijhout  this  step.)  After  stabilization 
of  tiie  units  at  35oC,  the  units  shall  be  energized 
at  tlie  iiighest  specified  input  voltage  for  four  (4) 
cycles,  cacti  cycle  consisting  of  a 3C  minute  opera- 
tional period  follovied  by  a 15  minute  no  n -o  pe  r a t i on - 
al  period.  The  units  shall  be  checked  for  satis- 
I'dCtory  operation  during  eacli  period  of  operation 
und  the  results  shall  be  recorded  every  10  minutes 
0 1 0 p e r a t i 0 n . 

Step  12  - Witn  the  units  non-operational,  adjust  the  in- 
ternal chamber  conditions  to  normal  laboratory 
conditions.  When  the  internal  chamber  condi- 
tions have  stabilized,  an  operational  and  per- 
formance check  shall  be  made  on  the  units  and 
tne  results  recorded. 

Note  (e):  In  order  to  expedite  the  stabil- 

ization of  unit  temperature, 
chamber  temperatures  other  than 
those  stated  nay  be  used. 

Note  (f):  The  steps  listed  herein  include 

certain  essential  operational 
test  points.  These  steps  define 
the  required  temperature-altitude 
operational  envelopes  for  the  units. 

In  addition  to  the  essential  test 
points  stated,  any  combination  of 
conditions,  in  any  sequence,  within 
the  design  limitation  envelopes  as 
defined  by  the  class  of  equipment 
or  as  modified  by  the  equipment 
specification,  may  be  chosen  as 
additional  operational  test  points. 


6.0  VIBFATION  TEST 

6 . 1 Test  Setup 

Prior  to  the  attachment  of  the  CD  or  SU  to  the  vibration 
test  fixture,  a bare  fixture  run  shall  be  conducted  to  ensure  the  opera- 
tional integrity  of  the  vibration  system. 

6 . 2 Procedure 

The  CU  or  SU  shall  be  attached  to  the  vibration  test  fix- 
ture and  subjected  to  the  tests  described  in  subparagraphs  6.2.1  (Re- 
sonance Survey),  6.2.2  (Resonance  Dwell),  and  6.2.3  (Cycling).  Both 
units  shall  be  subjected  to  these  tests  in  each  of  the  three  (3)  ortho- 
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ijonal  axes. 

6.2.1  Reson ance  Surv ey 

After  attachment  of  the  onit  to  the  vibration  test  fixture 
and  all  electrical  connections  made,  monitor  accelerometers  shall  be  at- 
t.ictiod  to  tno  unit  to  allow  measurement  of  the  structural  responses  durinc 
tile  resonant  survey  described  in  Table  I below.  (Locations  to  be  deter- 
mnod  at  Ine  time  of  test.)  During  the  resonant  survey,  the  normalized 
outputs  of  the  control  and  monitor  accelerometers  shall  be  recorded  on 
magnetic  tape.  This  recorded  data  shall  be  played  back  and  plotted  as 
acceleration  versus  frequency.  This  data  shall  be  reviewed  and  all 
structural  resonant  points  noted  in  the  Project  Log  Book. 

TABLE  I 

INPUT  RESONANCE  SURVEY 


6.2.2 


FREQUENCY 


AMPLITUDE 


5 to  10  Hz 
10  to  15  Hz 
15  to  53  Hz 
53  to  500  Hz 


0.08  inches  DA 
0.41  Go-pk 
0.036  inches  DA 
5.0  Go-pk 


Sweep  Rate:  0.875  octaves  per  minute 

Sweep  Duration:  7 1/2  minutes 

NOTE:  The  unit  under  test  shall  be  operational  during 

the  entire  resonance  survey. 

Resonance  Dwell 


The  unit  under  test  shall  be  subjected  to  a 30  minute  ex- 
posure at  each  resonant  point  noted  during  the  resonant  survey.  If  more 
than  four  (4)  resonant  points  are  noted,  the  four  (4)  most  severe  shall 
be  used.  The  input  amplitude  shall  be  in  accordance  with  Table  I for 
each  frequency  selected.  A performance  check  of  the  unit  under  test 
shall  be  made  during  each  dwell.  During  each  dwell  the  normalized  out- 
puts of  the  control  and  monitor  accelerometers  and  the  applicable  fre- 
quency shall  be  recorded  in  the  Project  Log  Book  at  five  (5)  minute  in- 
tervals. 


6.2.3  Cycling 

The  unit  under  test,  while  operational,  shall  be  subjected 
to  a sinusoidal  sweep  from  5 to  500  to  5 Hz  at  a sweep  rate  of  0.875  oc- 
tavos per  minute.  The  amplitudes  shall  be  as  specified  in  Table  I.  Each 
sweep  shall  be  15  minutes  in  duration  with  the  number  of  sweeps  required 
being  determined  by  Table  II. 
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TABLE  II 

VIBRATION  TEST  SCHEOULE 


Number  of  Resonances 
Total  Time  At  Resonance 
Cycling  Time 


d I 2 ^ 

30m1n.  lUr. 

3 Hrs  . 2'..  tirs  . 2 Mrs  . 


1 Hrs.  2 Hrs. 
1 L Ji  r_s  _LiLE 


7 . 0 

SHOCK  TEST 

7 . 1 

Test  SetuD 

Prior  to  the  attachment  of  the  unit  under  test  to  the  shock 
test  fixture,  the  Shock  Pulse  Generator  shall  be  adjusted  to  apply  a 
snapped  half-sine  pulse  having  an  amplitude  of  20  Go-pk  : 3.0  Go-pk  and 
a duration  of  11  ± 1 milliseconds.  Reference  Figure  1. 

7 . 2 Procedure 

At  the  completion  of  the  test  setup,  the  unit  under  test 
shall  be  attached  to  the  shock  test  fixture  and  subjected  to  the  three 
(3)  applied  shock  pulses  of  20  Go-pk  ± 3.0  Go-pk  and  a duration  of  IT  i 
milliseconds  (reference  Figure  1),  in  each  direction  of  each  of  the  three 
(3)  orthogonal  axes.  The  unit  under  test  shall  be  operational  before, 
during,  and  immediately  after  each  applied  shock  pulse. 

A Polaroid  picture  shall  be  taken  of  each  applied  shock 
pulse  and  shall  be  included  in  the  test  data.  Each  picture  shall  have 
noted  on  its  back  the  data,  Go-pk  per  centimeter,  time  per  centimeter, 
pulse  number,  and  unit  under  test  nomenclature. 
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HALF  SINE  SHOCK  PULSE  CONFIGURATION 
AND  ITS  TOLERANCE  LIMITS 


FIGURE  1 
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8.0 


HUMIDITY  TEST 


8.1  Precondi cioninn 

Prior  to  subjecting  the  CU  and  SU  to  the  humidity  exposure, 
the  units  shall  be  preconditioned  by  stabilizing  and  maintaining  the 
units  at  the  extreme  temperature  conditions  in  accordance  v/ith  Steps  1 
and  5 of  Paragraph  5.D  of  this  procedure.  If  the  units  have  been  sub- 
Lu  the  LiM'.ii'rr  a 1 11  re  - .1 1 t i Lu  de  specified  in  Paragraph  5.0  of  t h i b 
procedure,  then  tiie  p r t.‘Co  n d i t i o n i n g requirement  iias  beer,  satisfied. 

8 . 2 Procedure 

The  CU  and  SU  shall  be  placed  in  the  humidity  ch ameer  in  a 
manner  similar  to  that  in  which  it  will  be  used  in  service.  If  operation 
of  the  units  is  required,  all  necessary  electrical  connections  shall  be 
made.  The  relative  humidity  shall  be  maintained  in  excess  of  95  per  cent 
unless  otherwise  stated  throughout  the  entire  test.  Moisture  shall  be  pro 
vided  by  steam  or  by  evaporation  of  tap water  having  a pH  value  between 
6.5  and  7.5  measured  at  25°C.  The  velocity  of  air  throughout  the  exposure- 
area  shall  not  exceed  150  feet  per  minute.  The  test  chamber  shall  be  ven- 
ted to  the  atmosphere  to  prevent  the  buildup  of  pressure.  Provisions  shall 
be  made  to  prevent  dripping  of  water  onto  the  equipment  from  above. 

Step  1 - The  internal  chamber  temperature  shall  be 

raised  to  50CC  during  a two  (2)  hour  period, 
with  the  relative  humidity  maintained  in  ex- 
cessof95percent. 

Step  2 - The  internal  chamber  conditions  shall  be 
maintained  at  50oC  and  95  per  cent  or 
greater  relative  humidity  during  the  next 
six  ( 6 ) hours. 

Step  3 - During  the  next  16  hour  period,  ttie  internal 
test  chamber  temperature  shall  be  decreased 
gradually  to  a temperature  of  56^0  or  lower. 

During  this  period,  the  relative  humidity 
shall  be  maintained  as  high  as  possible  and 
shall  not  be  allowed  to  drop  below  85  per  cent. 

Step  4 - Steps  1,  2,  and  3 shall  constitute  a complete 
cycle.  Repeat  these  steps  (1,  2,  and  3)  for 
total  of  ten  (10)  continuous  cycles  (not  less 
than  240  hours).  At  the  completion  of  the  tenth 
cycle,  the  units  shall  be  operated  as  soon  as 
possible,  but  no  later  than  one  (l;  hour  after 
completion  of  the  ten  (10)  cycles,  anc  checked 
for  satisfactory  operation.  Satisfactory  opera- 
tion shall  be  determined  by  no  part  failures  and 
within  a specified  warm-up  time,  readings  shall 
indicate  unit(s)  operation  within  the  specified 


vJ 


T- 


limits  of  satisfactory  operation.  The  warm-up 
shall  not  exceed  the  time  specified  in  the  ap- 
plicable detailed  specification. 

NOTE:  Following  the  above  operation,  check  for 

satisfactory  operation.  The  units  shall 
be  examined  for  any  evidence  of  entrapped 
moisture.  Presense  of  entrapped  conden- 
sation may  be  cause  for  rejection,  provi- 
ded its  presense  could  adversely  effect 
the  units. 
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SECTION  II 


EMI  QUALIFICATION  TEST 
PROCEDURE 


LUNDY  ELECTRONICS  AND  SYSTLMS,  INC 


CONTROL  AND  SEQUENCER  UNITS 


PURPOSE 


1 .0 


The  purpose  of  this  informal  test  plan  is  to  provide  the  necessary 
factual  data  and  basic  test  procedures  to  perform  MIL-STD-461A  tests  CEOl  , CE02, 
CEG3.  CE04,  CSOl  , RE02  and  RSOl  on  one  Control  Unit  and  one  Sequencer  unit  as 
provided  by  Lundy  Llectronii.s  Systeiiis  Inc. 


2.0  Si'LCir  ICATIUNS,  KiVOKEO 

The  following  specifications  or  drawings  form  a part  of  this 
document  to  the  extent  herein: 

MIL-STD-461A 


l■1IL-STD-462 


Drawing  No  39-1165 


3.0  UNIT  UNDER  TEST 

The  system  to  be  tested  consists  of  one  (1)  Control  Unit  (P/N39-1155) 
and  one  (1)  Seuuencer  (P/N39-1138)  interconnected  by  shielded  cables. 

Lundy  representati ves  shall  be  present  to  aid  in  the  UUT  setup  and  to 
operate  and  monitor  the  system  during  all  EMI  testing. 


4.0  TESTS  TO  BE  PERFORMED 

..  Table  4.0-1  is  a list  of  the  tests  to  be  performed  along  with  applica- 
'ble  data  for  each  test. 


5.0  TEST  EQUIPMENT 

All  emanation  measurements  will  be  made  using  a Fairchild  automatic 
test  set  whicii  covers  the  freqeuncy  ranue  of  20  Hz  to  1 GHz.  All  test  equipment 
and  calioration  intervals  are  shown  in  Table  5.0-1. 


Electromagnetic  Interference 
Character! sties , Requirements 
for  Equipment 

El ectromagneti c Interference 
Characteristics,  Measurement 
of 

Lundy  Interconnection 
Diagram 


6.0  UUT  OPERATION 

Lundy  Personnel  shall  determine  the  modes  of  operation  and  shall 
maintain  proper  functioning  of  equipment  during  EMC  testing. 

The  Lquipiiiont  should  be  operated,  during  emission  testing,  in  a mode 
in  which  all  circuitry  is  active.  During  suscentibi 1 i ty  testing,  the  equipment  shall 
be  operated  in  its  most  susceotihle  stait*. 


Table  4.0-1  TESTS  TO  BE  PtRTORMED 


7.0 


PROCEDURE 


The  Ei''I  test  to  be  perfonned  on  the  Sequencer  and  Control  Box  snail  be 
tested  in  accordance  with  the  following  MIL-STD-46E  procedures. 

The  configurations  will  be  modified  slightly  to  accomodate  the  Fairchild 
test  equipinent  and  the  specific  test  sample. 
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METHOD  CEOl 


CONDUCTED  EMISSION,  30  Hz  to  20  kHz,  POWER  LEADS 
1.  P.irpcse  - This  test  method  is  used  for  measuring  conductea  emissions  on  all 

, .'rter  'i  iM s . 

. ^ A,p  1 1 . uH  1 1 1 1 V - Ihi-j  test  method  i ^ applicable  for  measuring  conducted  emissions 
■ * • ••  t f.' rairje  oi  JO  Hz  to  20  kHz  oii  a.c.  and  d.c.  power  input  and  output  leads, 
rit^trals  v.hich  are  grounded  externally  to  the  equipment.  Bonding  straps  do 
fiot  na.-e  to  be  measured. 

3.  - The  test  apparatus  shall  include  the  following: 

(a)  Current  Probes. 

(р)  Matching  Transformer  - An  impedance  matching  transform, er  may  be  needed  be- 
tween certain  current  probes  and  the  interference  meter  so  tnat  the  neasurin 
system  will  nieet  the  sensitivity  requirements  neeoed  to  perform  the  test. 

(с)  El ectromagneti c Interference  Meter. 

(d)  Band-Reject  filter  - A band-reject  filter  shall  be  used  in  tne  measuring 
circuit  to  remove  the  power  frequency  and  its  ?r,u,  3rd,  and  4t.n  harmonics 
wnen  testing  ac  power  lines  for  broadband  interference. 

(e)  Ten  Microfarad  Feed-Through  Capacitor 

4.  Test  Procedure  - The  test  setup  shall  be  as  shown  on  Figure  CEOl-1. 

4.1  Narrowband  Measurements  - The  following  equipment  shall  be  used: 

(a)  Current  Probe. 

(b)  Matching  transformer 

(c)  Instrument  with  selectivity  (that  is  interference  meter). 

4.2  Broadband  Measurements  - The  following  equipment  shall  be  used  for  broadband 
measurement's : 

(a)  Interference  meter  (used  in  20  kHz  bandwidth  position) 

(d)  Current  Probe 

(c)  Matching  transformer 

(d)  Band-reject  filter 

b . Notes 

(a)  When  matching  transformers  or  band-reject  filters  are  used,  their  charac- 
teristics must  be  described  in  the  control  plan  and  test  plan. 

(b)  Conducted  emissions  shall  be  measured  separately  Oh  each  power  lead. 
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METHOD  CEOl 


NOTES; 

1.  The  r.inimum  separation  between  cables,  leads,  and  ground  plan  shall  be  5 an. 

E.  The  length  ut  power  lead  froiii  the  test  saniple  to  the  teedthrougn  capacitor 

shall  not  exceed  1 laeter. 

3.  Tif  length  of  each  power  lead  between  the  point  of  separation  and  connection 

to  the  feedthrougn  capacitor  shall  be  30  2 cm.  The  current  probe  shall 

be  positioned  along  this  length  to  produce  a maximum  reading  on  the 

EMI  meter. 

4.  The  test  sample  and  EMI  instrumentation  shall  derive  their  power  requi rem.ents 
from  two  separate  phases  of  the  AC  power  source.  The  purpose  of  tnis 
requirement  is  to  provide  isolation  betv^een  the  test  sample  and  measure- 
ment instrumentation  through  the  shielded  enclosure's  power  line  filters. 

5.  The  EMI  measuring  instrumentation  shall  be  connected  to  the  a.c.  power 
source  through  an  isolation  transformer.  It  is  imperative  that  the  chassis 
power  ground  be  broken  at  this  point  to  prevent  the  circulation  of  r.f. 
ground  currents  in  the  test  equipment.  . 

CAUTIQ!i : Be  sure  all  test  instrumentation  is  properly  bonded  to  the  ground  plane  before 

applying  power  to  prevent  a potential  shock  hazard  to  personnel. 

Figure  CEOl-1  Typical  current  probe  test  setup  for  conducted  emission  measure- 
ments on  power  leads. 
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METHOD  CE02 


CONDUCTED  EMISSION.  30  H/  to  20  kHz,  CONTROL  AND  SIGNAL  LEADS 


1.  Purpose  - This  method  is  used  for  measuring  conducted  emissions  on  control  and 
Minul  leans . 

2.  App  1 I cah  1 1 1 17  - liiis  Lest  method  is  applicable  tor-  iiieasuring  conducted  ofinssions 
in  the  frequency  range  of  30  Hz  to  20  kHz  on  all  interconnecting  signal  and  control 
wires . 

3.  Apparatus  - The  test  apparatus  shall  include  the  following; 

(a)  Current  Probes 

(b)  Matching  Transformer  - An  impedance  matching  transforr-ier  may  be  needed  be- 
tween certain  current  prebes  and  the  interference  meter  so  that  the  mea- 
suring system  will  meet  the  sensitivity  requirements  needed  to  perform 
the  test. 

(c)  Electromagnetic  Interference  Meter 

(d)  Ten-Mi crofarad  Feed-Through  Capacitor 

(e)  Band-Reject  Filter  - A band-reject  filter  shall  be  used  in  the  measuring 
circuit  to  reject,  from  the  EMI  meter,  the  emissions  contained  in  the  nec- 
essary information  bandwidth. 

A.  Test  Setup  and  Test  Procedure  - The  test  setup  shall  be  as  shown  in  Figure 
CE02-1 . 

4.1  Narrowband  Measurements  - The  following  equipment  shall  be  used  for  narrowband 
measurements : 

(a)  Current  Probe 

(b)  Matching  Transformer 

(c)  Instrument  witii  selectivity  (interference  meter) 

4.2  Broadband  measurements  - The  following  equipment  shall  be  used  for  broadband 
measurements : 

(a)  Interference  meter  (used  in  20  kHz  bandwidth  position). 

(b)  Current  probe 

(c)  Matching  transformer 

(d)  Band-reject  filter 

5.  Motes  - 

(a)  The  equipment  shall  be  located  as  specified  under  the  test  sample  require- 
ments . 

(b)  Any  control  lead  cjrrying  ac  power  shall  be  tested  in  accordance  with 
CEOl. 

(c)  Signal  and  control  leads  within  the  same  cable  may  be  group  tested  under 
the  following  conditions: 
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METHOD  CE02 


(1)  When  Lo'.timj  cables  whose  dOnensions  exceed  the  current  probe's 
diarieter,  the  cable  should  be  divided  into  groups  so  tnat  the 
probe  can  enclose  the  conductors  being  tested.  Each  group  wnich 
results  from  the  division  should  contain  approximately  the  same 
miiiiber  ui  rondtu,  tors  . 

In  no  case  shall  a group  of  leads  be  probed  with  both  the  high  and 
return  leads  in  the  test  group,  except  fur  twisted  pairs. 

(3)  If  a group  of  leads  exceeds  the  limits  of  this  stanoard  the  offend- 
ing leads  shall  be  identified  and  measured  separately. 


NOTES : 

1.  The  d.c.  bond  impedance  between  the  ground  plane  and  enclosure  shall  not 
exceed  2 . 5 mi  1 1 iohms . 

2.  The  minimum  separation  between  cables,  leads,  and  ground  plane  shall  be  5. cm. 

3.  The  test  sample  and  EMI  measuring  instrumentation  shall  derive  their 
power  from  two  separate  phases  of  the  a.c.  power  source.  The  purpose  of 
this  requirement  is  to  provide  additional  isolation  between  the  test 
sample  and  measuring  instrumentaticn  through  the  enclosure's  power  line 
f i 1 tens  . 

4.  Trie  current  probe  shall  be  positioned  along  the  lengtn  of  interconnecting 
cable  to  produce  a maximum  reading  on  the  EMI  meter. 

5.  The  EMI  measuring  instrumentation  shall  be  connected  to  the  a.c.  power 
source  through  an  isolation  transformer.  It  is  imperative  that  the  chassis 
power  ground  be  broken  at  this  point  to  prevent  the  circulation  of  RF 
ground  currents  in  the  test  equipment. 

CAUTION : Be  sure  the  instumentaion  is  properly  bonded  to  the  ground  plane  before 
applying  ac  power  to  prevent  potential  shock  hazard  to  personnel. 

Figure  CE02-1  Typical  probe  test  setup  for  conducted  measurement  of 
interconnecting  cables 


METHOD  CE03 


CONDUCTED  EMISSION,  20  kHz  to  50  MHz,  POWER  LEADS 


1.  - Thib  iiiotEod  is  used  for  measuring  conducted  emissions  on  all  power 
leads. 

2.  Appi icabi  1 i ty  - This  test  method  is  applicable  for  measuring  conducted  emissions 
in  tne  frequency  range  of  20  kHz  to  50  MHz  on  a.c.  and  d.c.  power  input  and  output 
leads,  including  neutrals  which  are  grounded  externally  to  the  equipment.  Bonding 
straps  need  not  be  measured. 

3.  Apparatus  - The  test  apparatus  shall  include  the  following: 

(a)  Current  Probes 

(b)  Electromagnetic  Interference  Meter 

(c)  Ten  Microfarad  Feed-through  Capacitor 

4.  Test  Procedure  - The  test  setup  shall  be  as  shown  in  Figure  CEOl-1.  Conducted 
emissions  shall  be  measured  separately  on  each  power  lead. 
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METHOD  CEQ4 


CONDUCTED  EMISSION,  20  kHz  to  50  MHz,  CONTROL  AND  SIGNAL  LEADS 


1.  Purpose  - This  niethoH  is  for  inodsuring  conducted  emissions  on  control  and 

^ ninu  1 1 . 

2.  Anpl  icuhi  1 1 tv  - iiiiu  L(.'St  metiicd  is  upplicable  for  iiieusuring  conducted  emissions 
in  the  frequency  runue  of  20  kHz  to  50  kHz  on  all  interconnecting  signal  and  control 
wires . 


Apparatus  - The  test  apparatus  shall  include  the  following: 

(a)  Current  Probes 

(b)  Electromagnetic  Interference  Meter 

(c)  Ten  Microfarad  Feed-Through  Capacitor 

Test  Procedure  - Tne  test  setup  shall  be  as  shewn  in  Figure  CE02-1. 
Notes  - 


(a)  Tile  equipment  shall  be  loaded  as  specified  under  the  test  sample  require- 

ii.ents  in  this  standard. 

(b)  Any  control  lead  carrying  ac  power  shall  be  tested  in  accordance  with  CE03. 
(e)  Signal  and  control  leads  within  the  same  cable  may  be  group  tested  under 

the  following  conditions: 

(1)  When  testing  cables  whose  dimensions  exceed  the  current  probe's 
diameter,  the  cable  should  be  divided  into  groups  so  that  the 
probe  can  enclose  the  conductors  being  tested.  Each  group  which 
results  from  the  division  should  contain  approximately  the  same 
number  of  conductors. 

(2)  In  no  case  shall  a group  leads  be  proved  with  both  the  high  and 
return  leads  in  the  test  group,  except  for  twisted  pairs. 

(3)  If  a group  of  leads  exceeds  the  limits  of  this  standard,  the  offend- 
ing leads  shall  be  identified  and  measured  separately. 
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METHOD  C501 


CONDUCTED  SUSCEPTIBILITY,  30  Hz  to  50  kHz,  POWER  LEAD 


I.  Purpose  - This  method  is  used  to  determine  whether  coimuni cation  elec- 
tronic equipment  is  susceptible  to  electromagnetic  energy  injected  on  its  power 

1 CMOS  . 

J.  ^P^'jcqbi_H  tv  - This  test  metiiod  is  applicable  for  all  Class  I equipment 
(See  MIL-STlT-dolT.  ' 

3.  Apparatus  - Test  apparatus  shall  be  as  follows: 

(a)  The  measuring  apparatus  is  shown  in  Figure  CSOl-1. 

(b)  Figure  CSOl-2  shows  the  construction  data  for  an  acceptable  isolation 
transformer.  The  transformer  shall  carry  all  currents  without  satura- 
tion, shall  have  low  leakage  reactance,  less  than  one  microhenry, 

and  snail  have  a secondary  current  capability  of  35  amperes  (power  line 
current)  a.c.  or  d.c.  with  10-percent  drop.  (Ref.  MIL-STD-462  for  figure 

(c)  A 100-microfarad  capacitor  across  d.c.  power  source  might  be  required 
if  difficulty  is  encountered  in  obtaining  the  required  test  voltage. 

4.  Test  Setup  and  Procedure  - The  test  setup  is  shown  in  Figure  CSOl-1.  The 
procedure  is  as  specified  in  4.1  through  4.5. 

4.1  If  the  output  impedance  of  the  signal  source  looking  into  the  secondary 
terminals  of  the  isolation  transformer  is  unknown,  measurement  shall  be  as  follows: 

(a)  Apply  a signal  to  the  primary  of  the  transforner  and  measure  the 
open  circuit  secondary  voltage  (Voc). 

(b)  Connect  a know  load,  , across  the  secondary  and  measure  the  closed 

circuit  secondary  vol tage(Vcc ) . 

(c)  The  impedance  shall  be  calculated  as  follows: 

i =^L  (Voc-Vee) 

Vec 

(d)  Repeat  the  above  at  one  frequency  per  decade  from  30  Hz  to  50  kHz  (in- 
cluding 30  Hz  and  50  kHz). 

(e)  The  measured  impedance  shall  be  less  than  or  equal  to  0.5  ohms.  If 
it  is  not,  adjust  the  turns  ratio  until  the  desired  impedance  is 
attained. 

4.2  The  test  sample  shall  bo  connected  as  shown  in  figure  CSOl-1. 

4.3  The  oscillator  shall  be  tuned  through  the  required  frequency  range,  the 

output  to  the  specified  level  adjusted  and  verification  made  that:  (a)  malfunction 

is  present  (b)  there  is  degradation  of  performance,  or  (c)  deviation  from  indica- 
tion occur  beyond  tolerances  indicated  in  the  equipment  specification  or  approved 
test  plan.  The  frequency  range  within  10  percent  of  the  rated  power  frequency  can 
be  omitted,  unless  otherwise  specified  by  the  procuring  activity. 

4.4  If  the  test  sample  is  susceptible  to  the  specified  limit  level,  the  output 
shall  be  decreased  to  determine  the  su  .ceptibi 1 i ty  threshold  level.  This  value  shall 
be  recorded. 
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4.5  The  power  voltage  applied  to  the  test  sample  shall  be  measured  over  the 

trequency  range  of  the  test  and  recorded.  In  some  cases,  the  supply  voltage  will 
have  to  be  raised  to  compensate  for  losses  in  the  isolation  transfotmier . 

5 . 

5.1  On  a.c.  lines,  a network  to  eliminate  the  power  trequency  at  the  oscil- 
loscope, VTVM,  or  EMI  meter  will  simplify  measurement. 

5.2  The  unused  primary  windings  on  the  transformer  shown  on  figure  CSOl-3 
can  be  used  either  to  buck  flux  out  from  the  power  current  or  all  can  be  used  in 
parallel  with  each  other  to  increase  current  capacity. 

5.3  A 50-ampere  transformer  can  be  constructed  by  using  a double  stack  of  19E1 
laminations  and  0.707  as  many  turns  as  that  shown  on  figure  CSOl-3.  The  iron 
weight  would  then  be  20  pounds  and  the  copper  weight  7 pounds.  Copper  loss  will  be 
about  50  percent  higher  but  leakage  inductance  should  not  increase.  Flux  density 
snail  be  less  than  0.63  tests. 
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♦ 

“ RADIATED  EMISSION,  14  kHz  to  10  GHz,  ELECTRIC  FIELD 


1.  Purpose  - This  method  is  used  for  measuring  radiated  electromagnetic 
emissions  from  electronic,  electrical  and  electromechanical  equipment. 

2.  Appl icahi 1 j ty  - Any  equipment  or  device  to  which  this  metnod  is  applicable 
Stull  t'O  MiiMsui'i'd  t.ir  raiii.iteil  emissions  from  all  units,  cables  ^including  control  , 
julse,  IF,  video  anrentu  transmi ss ion  lines,  and  power  caoles),  and  interconnecting 
wiring.  This  metnod  applies  to  the  transmitter  fundamental,  spurious  radiation, 
oscillator  radiation,  and  broadband  emissions,  but  does  not  include  radiation 
emanating  from  an  antenna. 

2 . 1 Appl icabi e Frequency  Range  for  Test 

2.1.1  Electronic  Ecuipment 

(a)  [larrcwoand  emissions  shall  be  measured  from  14  kHz  to  10  times  tne 
highest  used  or  intentionally  generateo  frequency,  or  1 GHz,  which- 
ever is  greater;  however,  the  measure  frequency  shall  not  exceed  10  GHz. 

(b)  Broadcand  emissions  shall  be  measured  from,  14  kHz  to  1 GHz. 

2.1.2  Electrical  Euuipment  (Classes  II3  and  IIC) 

(a)  Class  II6  items  shall  be  tested  from  150  kHz  to  400  MHz,  except 
electrical  hand  tools,  which  shall  be  tested  from  150  kHz  to  30  MHz. 

(b)  Class  IIC  items  shall  be  tested  from  150  kHz  to  1 GHz. 

3.  Apparatus  - Test  apparatus  shall  consist  of  the  following; 

(a)  Test  antennas 

(b)  EMI  Meters 

(c)  10-Microfarad  Feed-Through  Capacitor 

4.  Test  Set-up  and  Procedure 

4.1  Test  Setup  - The  basic  test  set-ups  shall  be  as  shown  in  Figure  RE02-1 . 

4.1.1  Nonportable  Equipment  - Equipment  which  is  permanently  connected  either 
physically  or  electrically,  to  a vehicle,  system,  or  installation  shall  be  tested 
it)  accordance  with  the  setup  shown  in  Figure  RE02-1. 

4.1.3  Equipment  falling  into  both  of  the  categories  indicated  in  4.1.1 

shall  be  tested  both  ways,  unless  otherwise  specified  by  the  procuring  activity  or 
as  approved  in  the  test  plan. 

4.2  Procedure  - The  test  procedures  shall  be  as  follows: 

(a)  Probe  the  test  sample  as  indicated  in  Section  4 of  this  standard 
to  locate  the  points  of  maximum  radiation  from  the  test  sample. 

(b)  Select  and  position  tne  test  antennas  as  indicated  in  Section  4 

of  this  standard.  In  the  frequency  range  of  25  to  200  MHz,  position 
the  test  antenna  so  as  to  make  both  vertical  and  horizontal 
measurements . 

(c)  For  iMrh  test  antenna,  si  .n  the  applicable  frequency  range  of  this 
test  with  the  IMl  meter  .md  Lake  measurements  as  required. 
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Figure  RL0;-1  - Typical  tr 
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WDiATED  SUSCEPTIBILITY,  30  H’  to  30  kHz,  MAGNETIC  FIELD 


f 


a 


I.  Purpose  - The  purpose  o'  this  test  irethcd  is  to  deterriine  /.nether 

Cl.iss  I eo,'ji p.nent  (see  MIL-STD--I6 1 ) is  susceptible  to  ~at]retic  *ielU  rdaiation. 

L.  Ap:A  icabi  I i ty  - This  method  is  appiicaLle  in  tne  fre^uenv.y  ranoe  of 

30  Hz  to  3G  -::iz  to  Class  I equipment,  its  cables,  and  connectors.  Equipment 
operating  at  frequencies  greater  tnan  30  MHz  are  exer.pt  from  this  test. 

3.  Apparatus  - Test  apparatus  shall  consist  of  the  following: 

(a)  Radiating  Loop  - Tne  radiating  loop  shall  be  as  shown  in 
MIL-STD-461.  The  loop  is  capable  of  producing  a magnetic 
flux  density  of  5 X 10“h  Tesla/Ampere  at  a point  approximately 
5 cm  from  tne  face  of  tne  loop.  It  shall  be  supported  on 
a v^ocaen  forn  or  similar  non-conducti ng  material. 

(b;  Signal  Source  - The  signal  source  shall  be  as  specified  in 
MIL-STL-Scl.  The  loop  shall  supplied  with  suff icier,*  current 
capaole  of  producing  magnetic  flux  densitites  CO  to  30  d3 
greater  than  t.he  applicab''e  limit  at  the  test  frequency. 

(c)  E‘-'I  Meter  or  Narrowband  VTVM  - The  EMI  "^eter  or  Narrowband  VTVM 

snail  oe  capable  of  reading  levels  as  low  as  30  uv  in  the  30-Hz 
to  3G-kHz  frequency  range.  The  equipment  shall  have  a 10-hz  or 
narrower  bandwidth  at  the  3-dB  points. 

4.  Test  Setup  and  Procedures  - Test  setups  and  procedures  shall  be  as  follows: 

(a)  Position  the  field  radiating  loop  5 cm  from  the  surface  of  the 
test  sample.  The  plane  of  the  loop  shall  be  parallel  to  the 
plane  of  the  test  sample's  surface.  (See  Figure  RSCl-1.) 

(b)  Supply  the  loop  with  sufficient  current  to  produce  magnetic  flux 
densicues  approximately  20  to  30  dB  greater  than  the  applicable 
limit  at  the  test  frequencies. 

(c)  Move  the  loop  over  the  entire  surface  and  signal  input  and  output 
cables  and  connectors  to  determine  the  point  at  which  the  applied 
field  produces  the  maximum  effect  on  the  test  sample. 

(d)  'Nith  the  loop  at  the  point  of  maximum  susceptibility,  adjust  the 
loop  curref)t  until  the  performance  of  the  test  sample  is  not  affect- 
ed by  the  applied  field. 

(1)  For  test  samples  with  an  aural  output,  adjust  the  loop  current 
until  the  test  sample  gives  a reading  20  dB  greater  than  its 
internal  noise.  If  a 20-d3  value  cannot  be  obtained,  5-dB 
interference  signal -to-noi se  ratio  will  be  used. 

(2)  For  test  samples  with  outputs  other  than  aural,  the  degree  of 
degradation  shall  be  defined  in  the  test  plan. 

(3)  For  test  samples  with  aural  and  nonaural  outputs,  the  test  shall 
be  performed  to  meet  both  steps  (d)  (1)  and  (d)  (2). 

(e)  Record  the  magnitude  of  the  magnetic  field  density  produced  by  the 
source  and  the  maximum  value  of  magnetic  flux  density  required  by 
step  (d)  above. 
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(f)  Repeat  steps  (a)  throu'jh  (e)  at  the  test  frequencies  approved  in 
the  test  plan. 


5.  ’ioLi'', 

5.1  The  magnitude  of  the  magnetic  flux  density  produced  by  the  magnetic 
field  source  will  be  converted  to  a value  representing  the  equivalent  interfering 
magnetic  flux  density  for  a 6-dB  signal -to-noise  ratio  in  a system  bandwidth  of 

1 H;.  To  make  this  conversion,  the  calculations  specified  hereinafter  are  necessary; 

5.1.1  If  a 20-dB  interfering  signal -to-noi se  ratio  was  used  the  magnetic  flux 
density  recorded  in  step  4 (e)  shall  be  reduced  by  14  dB. 

(a)  If  the  bandwidth  of  the  tunable  voltmeter  of  EMI  meter  is 
greater  than  that  of  the  test  sample  or  if  the  overall 
bandwidth  of  the  test  sample  plus  measuring  instrument  is 
greater  than  1 Hz,  the  value  will  be  further  reduced  by  a 
factor  of  10  log  a f where  a f is  the  3-d3  bandwidth  of 

tne  EMI  meter  or  tunable  voltmeter.  This  final  value  shall 
be  recoraed  at  that  frequency. 

If  the  overall  bandwidth  of  the  test  sample,  plus  measuring 
instruments  is  less  than  1 Hz,  or  if  the  tunable  voltmeter 
or  EMI  meter  is  less  than  that  of  the  test  sample,  the 
magnetic  flux  density  recorded  shall  be  increased  by  a factor 
10  log  , where  af  of  the  overall  3 dB  bandwidth 
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of  the  test  sample.  This  final  value  shall  be  recorded  and 
compared  with  the  limit. 

5.1.2  If  a 6-dB  signal -to-noi se  ratio  was  used,  the  magnetic  flux  density 

•ecorded  in  step  4(e)  shall  be  approximately  adjusted  as  specified  in  5.1.1(a)  and 
.1.1(b). 
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